Abstract
Introduction 50
High-latitude ecosystems have experienced more pronounced climate warming than other 51 parts of the globe in recent decades, and are projected to continue to warm rapidly in the 52 future (IPCC, 2013 ). This rapid warming will lead to plant range shifts, changes in species 
Study sites

96
Our study area is located in northern Alaska, close to the northern foothills of the Brooks
97
Range, near the Toolik Field Station run by the University of Alaska Fairbanks (Fig. 1) Two short peat monoliths (8x8 cm), TFSI (45 cm long) and TFSII (50 cm), were sampled 114 from sampling locations 290 m apart. The monoliths were taken from the thickest peat layer 115 in a small hummock microform in each location. Our excavation shows that peat formed 116 directly over bedrock in both locations. The peat profiles were wrapped in plastic film and 117 sent by courier to the laboratory in Pozna . In the laboratory the monoliths were unpacked, 118 cleaned and sliced into 1-cm slices using a scalpel.
119
Four AMS (Accelerator Mass Spectrometry) radiocarbon dates on hand-picked plant 120 macrofossils and one bulk AMS data were used to provide chronology for TFSI. Five AMS 121 dates on macrofossils were carried out for TFSII (Appendix 1). Radiocarbon dating was composition, which might indicate a change in accumulation rate, were introduced using the 127 "boundary" command (Fig. 2) Brassicaceae, while other herbaceous taxa are present sporadically (Fig. 4) Four pollen zones were numerically delineated at in TFSII (Fig. 4) region may have begun earlier than we document here.
294
In the bottom part of both peat profiles the main peat-forming plants included Cyperaceae
295
( Fig. 2, phase A; Fig. 3, phase A) . Canada are typically assumed to represent long distance transport (King, 1993).
333
High relative abundance of fungi remains (sclerotia) in peats formed between ca. 150 BC and
334
AD 200 and the presence of macro-scopic charcoal indicate dry hydrological conditions.
335
The second interval characterized by increased micro-and macro shrub remains (e.g.
336
Ericaceae, Betula nana) in both peat profiles, and the maximum amount of Salix pollen (6% 337 in one sample) in TFSII is dated at from AD 650 to 1250 (Fig. 7, chamaemorus pollen percentages were observed between AD 1550 and 1650 (Fig. 6, zone B) .
388
An increase in micro-and macro-charcoal between ca. AD 1000 and 1600 suggest that fires 
413
Sphagnum fuscum, S. capillifolium (Andrus, 1986; Hölzer, 2010) .
414
The lack of surface and groundwater influence under prolonged warmer/drier 415 conditioncan allow Sphagnum to expand in rich fens and cause a shift to a poor fen or bog Taxa with '%' are estimated volume percentages, the others are counts (note scale differences
777
on the x-axes). 
